ABSTRACT -Context -Hepatitis B and hepatitis C infection has been an important cause of morbidity and mortality around the world.
INTRODUCTION
There are an estimated 350 million chronic carriers of hepatitis B virus (HBV) worldwide (24) , with 300,000 new cases reported in the United States annually (11) . Regional prevalence varies significantly on a global scale. Areas such as Africa, Southeast Asia and China, with infection rates of 15%-20%, have been considered to have the highest prevalence of HBV infection (more than 8%) in the world. Eastern Europe exhibits an intermediate rate of infection (2%-7%), and Western Europe, North America, New Zealand, Australia and Japan have the lowest rates of infection (less than 2%) (1, 7, 26, 31) . The prevalence of HBV in Brazil is estimated in approximately 7.9% (3) . Within Brazil, infection rates range from 21% in Manaus and 1.2% in Fortaleza (12) . HBV is currently considered endemic in some areas of the Amazon region (26) , in special in the Western Amazon, in an area correspondent to the States of Acre, Amazonas, Rondônia and Roraima (6) . There were 7,308 confirmed cases of HBV in Brazil in 2003, 156 of which occurred in the state of Maranhão (4) . In the State of Maranhão, approximately 35 .36% of the population was immunized against hepatitis B during the first year of life in 1999. Thus, the majority of the population may still be susceptible to HBV infection (5) . The main mechanisms involved in the HBV transmission are related to the percutaneous exposition to blood and their derivates, perinatal and sexual exposition (23) . In areas where HBV is highly endemic the virus is frequently transmitted during the childhood, from the mothers to the newborn, during the pregnancy or in the delivery process (28) , or from children to children, probably due to skin lesions, such as scabies infestations, and impetigo (36) . The HBV transmission through insects has been hypothesized and debated for decades. The HBV virus may survive inside the mosquito and bedbug gut, however the virus does not replicate in such condition. Thus the insects could be only a mechanic vector for the infection however this via for HBV transmission remains uncertain (23, 38) . Although less prevalent than HBV, hepatitis C virus (HCV) is a more common cause of chronic hepatitis and a major health problem worldwide (2, 9, 17) . There are about 170 million individuals infected with HCV worldwide, approximately 3% of the global population. The HCV is responsible for 20%-25% of acute and chronic hepatitis cases in many countries (10, 21) . Twenty eight thousands new cases of HCV have been reported per year in the United States, where there are 3.9 million infected subjects (1.8% of the general population), 2.7 million of which are chronically infected (35) . Brazil does not maintain official records of the prevalence of HCV (27, 29) . Among Karitiana Indians living in the State of Rondônia, Southwestern Brazilian Amazon, the prevalence of anti-HCV antibodies were detected in two subjects (1.7%) (18) . A seroprevalence of 2.4% associated with intravenous drug use was found in southern Brazilian Amazon (30) . HCV prevalence increases exponentially among patients who require hemodyalisis (20%-30%) and among users of intra-venous drugs (50%-90%) (8, 19, 22, 33, 34) . Inoculations and blood transfusions are the main routes of transmission, and HCV infection is the main cause of post-transfusion hepatitis, accounting for 80%-90% of all cases (11) . A partnership with the Brazilian Ministry of Health, the Government of Maranhão, and the local public health system, as well as the support of the Federal University of Maranhão (UFMA), made the "Bandeira Científica" (Scientific Flag) Project possible in the city of Buriticupu, in the state of Maranhão, Brazil (15) . Buriticupu is located 450 km from the state capital, São Luis. Its warm and humid climate is typical of the equatorial forests of the Amazon region. The city has a population of approximately 50,000 inhabitants, and 14% of the district area is used for farming. Buriticupu lacks adequate infrastructure of water treatment, and has a poor educational system. Illiteracy is common among adults over 20 years of age, and the Brazilian census of 2000 showed an illiteracy rate of 63.8% among residents older than 10 years old.
The Center for Medical Assistance and Research ("Núcleo de Assistência e Pesquisa") associated with the UFMA stands out in the city in local health care. UFMA provides health care in the city through regular clinical assistance for the four most common endemic diseases for the region: malaria, leprosy, leishmaniasis and tuberculosis. When the clinical diagnoses of these diseases are made, treatment is provided and medications supplied by the Brazilian Ministry of Health. Medical students from the University of São Paulo (USP) have organized the "Bandeira Científica" Project. Its purpose is to provide basic health care and educational workshops to impoverished communities, as well as promote regional epidemiological studies. The present study was result of the "Bandeira Científica" Project in Buriticupu.
The purpose of this investigation was to evaluate the seroprevalence of HBV and HCV infection in a region of the Eastern Amazon and to try to relate such results to socio-demographic conditions. In regard to HBV, the prevalence was estimated by determining total anti-HBc antibodies (IgM and IgG), which reflects both past and recent infections.
METHODS
Medical students from USP have collected blood samples, during health care activities in 13 rural and urban locations in Buriticupu city. Participants were recruited for medical consultations by local health care providers and invited to participate in this study. The activities have lasted 10 days.
Venous blood samples, 243, were collected, after consent was obtained from participants, who were informed of the nature of the study. The group was selected to include a similar distribution of sex and age classes. Participants were asked to respond to a questionnaire for later statistical analysis. Vacutainer ® tubes were used to collect blood samples, which were transported to São Paulo in dry ice at a temperature of -70ºC. There was no participant who refused to consent for the study.
Laboratory analysis included specific tests for the detection of antibodies for HBV and HCV. These tests were: 1. HBV: ELISA test (Dade Behring) -using a Multiskan EX (Lab System ® ) with screening markers for diagnosis of infection and immunity: tests for total anti-HBc (IgM and IgG), HBsAg and anti-HBs (14) .
HCV: ELISA test (Hemagen) -using a Multiskan EX
(Lab System ® ) with confirmation of all positive cases based on the same test in order to obtain higher predictive power (13, 25) .
Data was stored in an Excel 2000 ® worksheet comprising information from the questionnaires and the serology results. The statistical analysis was based on frequencies and the Odds-Ratio estimated by univariate and multivariate logistic regression.
In the univariate analysis, the factors associated with presence of anti-HBc positive were analyzed individually. The initial multivariate model also included all variables associated with anti-HBc positive in the univariate analysis, at a level of 0.05 or less. In the final model, only variables that maintained an association at a level of 0.20 or less were retained (we considered here the Wald statistic backward stepwise selection). The statistical analysis was performed using SPSS (Statistical Package for Social Sciences) for Windows, version 14.0.
This study was approved by the Ethics Committee for Analysis of Research Projects (CAPPesq) of "Hospital das Clínicas" of the University of São Paulo Medical School (Protocol 610/02) and it is in accordance to the Declaration of Helsinki.
RESULTS
The population studied was made up of 243 individuals, 46.5% male and 53.5% female. The average age was approximately 35 years, and individuals' ages varied from 1 to 87 years. Seventy nine point seven percent of participants were born in the state of Maranhão; 56.4% were married or living with a partner; 48.4% work as laborers; 81.2% of participants are illiterate or did not complete 1 year of formal education. Average annual household income is approximately US$ 753.11/year, with an average of five individuals per household.
Typical housing has a cement floor (48.1%) and wood or mud walls (51.2%); 89.3% of families owned their houses. Most participants burn their solid waste, dispose untreated effluent directly into rivers or onto unused land, and obtain water from wells.
Among personal habits, 67.7% of participants had previously been admitted to a hospital, 31.4% currently used tobacco products, 13.6% consume alcohol, 57.9% had at least one sexual partner in the last year, and no participant reported intravenous drug use. There was no information regarding hepatitis B vaccination. The subjects had no history of treatment for hepatitis B and C virus infection.
The medical consultation performed was the main reason for visiting the sampling station for 79.5% of individuals. Table 1 shows serological results. The prevalence of HCV was 5.76% (anti-HCV) and the prevalence of HBV was 40.74% (anti-HBc). Of the 12 participants who were positive for HCV, only 1 was also positive for HBV. Two point eighty eight percent showed signs of current HBV infection (AgHBs), and 46.09% tested positive for anti-HBs, indicating immunity against HBV. There were two cases in which anti-HBc was negative and AgHBs was positive. Seventy one point fifty six percent of immunity in this population was probably due to contact with HBV (anti-HBc and anti-HBs positives), while 28.44% is due to vaccination without having any previous contact with HBV (anti-HBc and HBsAg negative with antiHBs positive). The latter group represents 12.76% of the population studied. Anti-HBc positive had a linear increase with age and anti-HBs positive trended to be stable along the age groups. When these groups were analyzed together, anti-HBs positive with anti-HBc positive had a considerable increase after 20 years-old whereas anti-HBs positive with anti HBc negative had an opposite pattern. Finally, HbsAg positive and anti-HCV positive had similar pattern among individuals from 11 to 60 years-old. considered all those with P<0.05 (Table 3) . In the final model, there was a significant relationship of anti-HBc with the variables "area" and "age". Individuals living more than 1 hour from the city center are 2.198 times more likely to be infected with HBV than individuals who live less than 1 hour from the city center (places located more than 1 hour from the city center are considered rural zone by the local Family Health Program). Finally, individuals with age equal or greater than 60 years had 3.330 times more when compared to individuals with age up to 20 years.
Moreover the multivariate analyses have shown trends of association of anti-HBc with other two variables, "anti-HCV" (P = 0.071) and "two or more sexual partners in the last year" (P = 0.068).
Other variables were not found to have a significant relationship to the prevalence of HBV, indicating that they could be confounding variables. Multivariate analysis for anti-HCV was not conducted because univariate analysis did not reveal a significant relationship between anti-HCV and any variable.
DISCUSSION
During the activities of the "Bandeira Cientifica" Project, the patients were attended to medical consultations in 13 different clinics in urban and rural areas of the city. Local health-care agents have selected them. Each clinic covered an area of the city. While seeking treatment at the clinics, the individuals were invited to join this study. Therefore, although it is known that hepatitis B and C are almost always asymptomatic, this study may have included a greater proportion of infected individuals because we only had access to those people who came to the clinics, usually seeking medical assistance (Table 2) . However, the volunteers were recruited without the knowledge of either their reason for seeking treatment or their symptoms. Interestingly, the variable "reason of attraction to the place of study", that investigated if the individual was seeking for treatment or not, was not associated to anti-HBc presence (P = 0.328). This result may indicate us that the medical condition of the participants probably is not related to the high prevalence of HBV infection.
An effort was made to include the same number of individuals according to gender and age. Although Buriticupu is not a recent settled area, 62.8% had lived in the city less than 13 years. The mean family annual income was very low, approximately US$753.11 per year, usually earned by two people, with an average of five individuals per household. There was a general lack of sanitary conditions: only 0.83% of participants have garbage collection, 23.46% have indoor plumbing, and more than 60% dump their sewage in rivers or open land. Education was also deficient, with 80% having some education only up to elementary school level. Approximately half of the population has worked in agriculture.
The prevalence of past HBV infection (positive total anti-HBc) found in Buriticupu (40.74%) is much higher than in other parts of Amazon such as that found in an An univariate analysis of the variables anti-HBc and anti-HCV was performed. No significant relation was found when related to anti-HCV. However, there was a significant relationship for anti-HBc related to anti-HCV, area, age, number of hospitalizations and sexual activity. indigenous population of Rondônia (35%) (30) . The prevalence is, however, lower than those found in a population of Monte Negro, RO, in the Western region of the Brazilian Amazon (61.79%) (16) . Buriticupu may therefore be considered an endemic site for HBV infection, even though the prevalence of current infection or chronic carriers (HBsAg + ) was 2.88%, considered intermediate according to the World Health Organization (WHO) classification. These results have evidenced that HBV infection is not only endemic in the Western Amazon.
We were not able to establish the definitive reason for this endemic HBV infection. The risk analysis for HBV has shown an increasing risk related with advanced age (OR = 3.330, CI 95% = 1.061-10.450) and for individuals living outside of the Buriticupu city center (OR = 2.198, CI 95% = 1.124-4.297). The association with advanced age could only reflect that older people have a longer history of exposure to the infection (1) . The association between Anti-HBc and long distance residence from the city center may reflect an indirect association between the infection and precarious condition of existence, offering a plausible hypothesis for the high HBV prevalence in Buriticupu. However some factors that have been related to hepatitis B and C infection, such as intravenous drugs, delta hepatitis, were not investigated, which may be considered a limitation for the present study.
We found 12.76% of participants to be potentially immunized against HBV through vaccination (anti-HBc -, HBsAg -and anti-HBs + ), which could be contrasted with a reported rate of vaccine coverage of 35% in all ages in the state of Maranhão, according to the Brazilian National Immunization Program (NIP) (4) . This may be because some individuals could have immunization through vaccines and/or contact, not being a separated group in the study. An interesting point is that vaccination coverage was much higher among infants (>70% of coverage among infants 0 to 10 years old), which may suggest an improvement of NIP in the last years.
The prevalence of 5.76% of hepatitis C (anti-HCV) is higher than the worldwide estimate of 3%, according to the WHO (21) . As it occurs with the HBV infection, there is a great variation in the prevalence rates in different regions, being around 1.8% in the USA (14) , to 20% in the district of Yamagata in Japan (37) , a region that was considered endemic for hepatitis C from 1967 to 1972, but with no established transmission route. Although there is no official data on the prevalence of HCV in Brazil, the seroprevalence found in the Amazon region ranges from 0.38% in the Western region (16) to 2.4% in a group in the southern region (30) , the latter related to intravenous drug abuse. A study conducted in rural communities of Northeastern Brazil, with a high prevalence of Schistosomiasis mansoni, has shown a very low prevalence of hepatitis C virus infection (32) . Although risk analysis evidences no relation to HCV, its distribution was similar to HBsAg according to age, except to infants, which was comparatively much higher. It may reflect the result of infant immunization against HBV that may diminish the chance of chronic hepatitis B in the future (HBsAg + ) (20) . Such type of investigation is important because there are few studies of prevalence of HBV and HCV infection in Brazil. The presented results may be used in order to better organize ways to prevent diseases with high potential to cause chronic hepatitis, cirrhosis and liver tumor (10) . In conclusion, Buriticupu may be considered an endemic site for HBV infection, and the prevalence of HCV is higher than the worldwide estimate. Thus, based on the results of the present investigation, public health education programs on HBV and HCV infection, hepatitis B immunization programs, and raising socioeconomic standards should be initiated in order to improve the actual reality. More studies are needed to confirm the current status of HBV and HVC infections in this region as well as to clarify the main routes of transmission in the Amazon region. 
